Development of a combined surface reaction mechanism for steam- and dry reforming of methane over nickel by Herrera Delgado, K. et al.
KIT – University of the State of Baden-Wuerttemberg and 
National Research Center of the Helmholtz Association 
0.00
0.20
0.40
0.60
0.80
1.00
800 900 1000 1100 1200 1300
T/K)
C
o
n
ve
rs
io
n
CH4, simulated
CH4, experiment
H2O, simulated
H2O, experiment
The model developed is able to properly  describe steam 
reforming of methane for wide ranges of experimental 
conditions, simulation results of the mechanism are in good 
agreement with experiments . 
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 The  molecules are randomly distributed on the catalytic surface 
 Surface is viewed as being uniform 
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 Numerical Simulation - DETCHEM Software 
 
-datailed multi-step reaction mechanism was developed to model  
  steam reforming  
 
 
- it include 
 Adsorption- desorption reactions 
    of reactants and products 
 Gas phase and surface species 
 Partial and total oxidation reactions 
 Thermodynamically consistent 
- modelig and simulation of reacting flows field.  
- coupled with the detailed surface chemistry model and transport                
- phenomena.  
- transport coefficients depend on mixture composition and temperature [4]  
CHANNEL or PLUG  
 
1D or 2D-flow field simulations for a representative number of  
channels using a boundary layer or plug flow equations 
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   Batch and stirred tank  
   SENSITIVITY TEST 
    
Dry Reforming of CO2 over 
Ni/YSZ anodes in Solid-oxide 
fuel cells (SOFC) [6] 
Steam reforming  
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Computed surface coverage of adsorbed 
species along the catalytic channel wall in 
methane steam reforming at 1120K, S/C=2.77 
Steam reforming and dry reforming of methane play a key role in the 
production of syngas (H2/CO), used in synthesis of chemicals and fuels 
(gas-to-liquids) [1] 
 
CH4+ CO2       2CO +2 H2  
CH4+ H2O       CO +3 H2  
 
 
Dry reforming of methane with carbon dioxide has special interest due 
to the increasing concern of global warming and oil depletion since 
offers the opportunity to convert greenhouse gases into syngas with 
low H2/CO ratio [2]. 
Nickel catalyst is widely used due to fast turnover rates, good 
availability and low cost, although it is more sensitive to coke formation 
and growth of carbon filaments than noble metals [3]. 
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